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Route of transmission of Staphylococcus aureus
Health-care-associated infections represent a major 
health concern with a substantial impact on morbidity 
and mortality. The prevalence of nosocomial infections 
is especially high in intensive care units (ICUs), where 
the occurrence of multidrug-resistant pathogens is 
highest in the hospital.1 Staphylococcus aureus is a major 
agent of health-care-associated infections that causes 
a wide range of diseases from mild to life-threatening 
conditions. It is one of the most prevalent causes of 
nosocomial bacteraemia, hospital-acquired pneumonia, 
and surgical site infections.1,2 Additionally, this bacterium 
has a high potential to acquire antimicrobial resistance. 
After its ﬁ rst report in 1961, meticillin-resistant S aureus 
(MRSA) has subsequently spread worldwide, causing 
major outbreaks in acute and chronic care facilities. Data 
from the European Anti microbial Resistance Surveillance 
System3 suggest that the frequency of MRSA bacteraemia 
is slowly decreasing in the past 10 years in Europe, but 
this trend was clearly counterbalanced by the increasing 
burden of bloodstream infections caused by meticillin-
susceptible S aureus (MSSA). 
The squamous epithelium of the anterior nares is the 
primary natural reservoir of S aureus in human beings.4 
Historically, three patterns of colonisation have been 
described—persistent carriers (roughly 20% of the 
general population), intermittent carriers (30%), and 
non-carriers (50%). In 2009, van Belkum and colleagues5 
proposed the redeﬁ nition of S aureus nasal carriage 
types as persistent and “other” on the basis of anti-
staphylococcal antibody proﬁ les, since intermittent 
carriers and non-carriers share similar S aureus nasal 
elimination kinetics. Persistent carriers have a higher 
density of S aureus in the nose than intermittent carriers 
and usually harbour a single genotype.4 Importantly, 
persistent nasal carriage of S aureus is strongly 
associated with an increased risk for development of 
nosocomial infections such as bacteraemia, dialysis 
infections, and surgical site infections.6 Therefore, 
endogenous contamination of S aureus is considered to 
have a major role in the patho genesis of staphylococcal 
infections. Possible route for transmission of S aureus 
includes other patients, health-care workers, and the 
ICU environment. 
In The Lancet Infectious Diseases, James R Price and 
colleagues7 report results of their longitudinal cohort 
study, in which they used whole-genome sequencing 
to analyse 1819 S aureus isolates collected in an 
adult ICU and high-dependency unit (HDU).7 In the 
14 month study period, 1854 patients were sampled for 
S aureus culture at admission to the ICU or HDU, weekly 
thereafter, and at discharge. In parallel, 198 health-
care workers and 40 near-patient environmental 
locations were screened at 4 week intervals. The active 
surveillance identiﬁ ed 386 (21%) of 1854 patients 
with nasal staphylococcal carriage at admission and 
115 (58%) of 198 health-care workers who yielded 
positive culture for S aureus, including 36 (19%) who 
were persistent carriers. Whole-genome sequencing 
results showed that most isolates had high genetic 
diversity. Notably, of 97 patient acquisitions of S aureus 
observed during the study, only 25 transmissions 
(ie, with pairs of isolates diﬀ ering by no more than 
40 single-nucleotide variants)—seven from health-care 
workers, two from the environment, and 16 from other 
patients—were identiﬁ ed . 
The study had some limitations. First, data for 
some important risk factors for S aureus acquisition—
including antibiotic use, hand hygiene compliance, 
and S aureus colonisation pressure over time—were 
not available.8 Second, the 4 week interval between 
screening of health-care workers could underestimate 
the role of transient carriage in transmission of S aureus 
from health-care workers to patients. Nevertheless, this 
study highlights the complexity of S aureus dynamic 
in ICUs with standard infection control measures. The 
authors showed the limited role of the environment 
and health-care workers in transmission of S aureus to 
patients. These results reinforce previous ﬁ ndings that, 
in most cases, endogenous staphylococcal colonisation 
causes subsequent infections, particularly in some 
groups such as patients with impaired skin barriers.9,10 
Therefore, strategies based on elimination of nasal 
carriage represent an eﬀ ective strategy to reduce the 
incidence of S aureus infections.6,9 
However, we should keep in mind that Price and 
colleagues’ study was done in a non-epidemic context 
with a low prevalence of MRSA. The use of whole-
genome sequencing, with its high discriminatory 
power, will allow us to better understand the diﬀ erent 
route of transmission of important human pathogens 
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such as S aureus.11,12 Further investigations compiling 
epidemiological and genetic data are essential to 
determine the multiple sources of transmission and to 
assess the eﬀ ectiveness of strategies for prevention of 
nosocomial infections.
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